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March 20, 2002
To:  Greg Bock, NUMI Project Manager

Dear Greg:

Attached are the measurements performed in the Main Injector to characterize the proton beam
quality for NUMI. We have performed these measurements on $2B (150 GeV injection cycle
for TEV) and $29 (120 GeV injection cycle for pbar production) cycles in the Main Injector. In
both cases no feed back system has been used. So we expect to improve on these measurements
as time is spent on developing this hardware in FY02/03. On page 6 of these notes you will find
our guess of the NUMI beam quality as extrapolated from present measurements. Transverse
emittances are expected to be less than 40 1 mm-mr (normalized) and longitudinal less than 1
eV-sec. These are 95% emittances. This is a factor of two worst than what we do today. I
expect that the present quality will improve by about 50% with feedback systems. The MI
momentum regulation is of the order of 10*,

In all of these one must consider that there will be accidental pulses. These pulses will fill the
MI aperture due to failure of one or the other component.

If you have any questions about these measurements, please let me know. We are in the process
of putting hardware to measure beam tails.

Thanks.

cc: B. Baller
J. Marriner
S. Holmes
C. Moore
A. Byon-Wagner



28 Longitudinal Emittance Studies in Miwith Booster Longitudinal Dampers off
Chandra Bhat and Alberto Marchionni 16-Mar-2
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Transverse emittance measurements on $2B Cycle
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Longitudinal Emittance of $29 Cycle

| € @8.9 GeV € 120 GeV
x10" eV-sec eV-sec
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This is the present situation on $29 cycle. This growth of a factor of 2 can be reduced
by better tuning and feedback system.



Transverse Emittance $29 Cycle
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There is no significant growth in vertical plane. Horizontal plane is growing by a factor
of 2. Study is needed to control this.



NUMI Intensity and Beam Quality Projection

25x10" PPP Measured
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10 Momentum Regulation

We need to learn how to run at these high intensities in the Main Injector.



Numi Intensity Points

Higher Intensity is bad

Mixed mode is (maybe) better Beam loading
Expect to fix horizontal growth

Expect to fix longitudinal growth

Larger aperture beam line is better

Passive (collimator) protection is better

Aperture of Ml is 500 T mm-mr and + 0.7 % at 120 GeV



